Presence and properties of acyl coenzyme A synthetase for medium-chain fatty acids in rat intestinal mucosa.
A system was developed for assay of acyl coenzyme A (acyl CoA) activity on medium-chain fatty acids in rat intestinal mucosa. Using this system, we compared the characteristics of octanoyl (C8:0) CoA synthetase activity and palmitoyl (C16:0) CoA synthetase activity. Palmitoyl CoA synthetase activity as a function of palmitate concentration followed Michaelis-Menten kinetics, but octanoyl CoA synthetase activity as a function of octanoate concentration showed a biphasic reaction curve. The distributions of octanoyl CoA synthetase activity and palmitoyl CoA synthetase activity along the gastrointestinal tract were similar, both activities being present mainly in the middle portion of the small intestine. Incubation of octanoate with a homogenate of intestinal mucosa revealed that octnoate, like palmitate, is incorporated into phospholipids and triglycerides after its CoA activation. Oral administration of medium chain triglycerides induced a nearly 2-fold increase in octanoyl CoA synthetase activity in rat intestinal mucosa, whereas oral administration of long chain triglycerides did not affect the palmitoyl CoA synthetase activity. These results indicate that acyl CoA synthetase for medium-chain fatty acids in rat intestinal mucosa plays a key role in the utilization of medium-chain fatty acids for lipid synthesis, and that it is regulated in a different manner from acyl CoA synthetase for long-chain fatty acids.